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Dear Mr. Caton:

RE: Supplemental Comments to - Federal Communications Commission, ET
Docket No. 94-124 - International Harmonization for Frequencies Above 40 GHz

The American Automobile Manufacturers Association (AAMA) submits the following
supplemental comments for FCC review as identified in the FCC 23 June 1995 Public Notice for
"International Harmonization (~fFrequencv Bands Above 40 GHz (ET Docket No. 94- /24)".

The automotive industry is global in nature and U.S. vehicle manufacturers market
products throughout the world. Efforts to harmonize test procedures, regulations, and other
common elements such as electromagnetic spectrum utilization can be beneficial to the public.
As a result of hannonization. the public will receive the benefits of worldwide technology
availability; commonality of test procedures. component parts, and service; and ultimately lower
cost and higher reliability than would result if manufacturers had to meet distinct standards for
each jurisdiction.

In the case of electromagnetic spectrum usage for vehicular radar systems, the public
would benefit because there would be a reduction in worldwide compatibility concerns with
other electronic products operating in the same or adjacent frequencies. With recent advances in
technology above 40 GHz. now is the time to achieve necessary hannonization with other nations
for future applications.

OETROIT OffiCEHEADQUARTERS

1401 HStreet, N.W. Suite 900, Washington, D.C. 20005

202·326·5500 FAX 202·326·5567

The AAMA strongly supports hannonizing the use of frequency bands for vehicular radar
and other applications. AAMA continues to be an active participant in the United Nations ECE
Working Party 29 and its committees that hannonize vehicular test procedures for safety,
acoustics and emissions. AAMA members participate in the CISPR (Comite International
Special des Procedures des Radioelectroniques) and ISO (International Standards Organization)
electromagnetic activities. CISPR has developed a worldwide test procedure concerning
emissions from vehicles and related equipment. AAMA member company employees currently
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chair the U.S. Society of Automotive Engineers Electromagnetic Compatibility Committee and
serve as the U.S. representative to the CISPR D subcommittee and as delegates to
ISO/TC22/SC3/WG3.

Historically, U.S. vehicle manufacturers and European manufacturers have participated in
harmonization whenever possible. The U.S. automobile industry strives for commonality with
the European automobile industry as vehicles are produced and sold for both markets, regardless
of whether they are produced in Europe or the United States. As part of the AAMA deliberations
in assessing frequency allocation for vehicular radars. we actively solicited information on
frequency allocations around the world.

The European community is actively developing vehicular radar systems and has
established the "European Automotive Radar Spec~ficationsGroup" and the "European
Automotive Radar Standards Group". A copy of the European Automotive Radar
Specifications Group Meeting Report of 20 September 1994 is attached (Enclosure 1). As part of
the 20 September 1994 report, Appendix 2 Draft Specifications, transmitter output frequency is
specified as 76 - 77 GHz.

In Germany, the Bundesamt nir Post und Telekommunikation (Federal Ministry for Mail
and Telecommunications 5300 Bonn, 1, Germany) issued a licensing regulation: Voriiiufige
Zulassungsvorschr~ftfur Funkaniagen des nichtnavigatorischen Ortungsfunkdienstes in der
Verwendung als Bewegungsmelder kieiner Leistung, Ausgahe: funi /992 (Enclosure 2). The
technical requirements section of this regulation: Page 7. Section 2 TECHNICAL
REQUIREMENTS, 2.1.1 D) 76.00 ... 77.00 GHz 2 states this frequency band is: "Permitted only
for distance warning labels (anti-collision radar devices) "

The European test procedure development and regulation to allocate the 76-77 GHz band
for automotive radar systems and the FCC approval of the same band in the United States would
permit harmonization for this important function. AAMA recommends and encourages the FCC
to continue the harmonization of the 76-77 GHz band. and to initiate harmonization of the 95 and
152 GHz bands.

As stated earlier, the U.S. automobile industry strives for commonality with the European
automobile industry as vehicles are produced and sold for both markets. There were requests
from one country for an automotive radar band at 60 GHz. In previously submitted, related
comments, the 60 GHz band will not meet U.S. market expectations nor is that band harmonized
with the proposed European standard. Also. the number of vehicles shipped from the U.S. and
Europe to the country requesting the 60 GHz band is extremely small, unlike the great number of
vehicles shipped between the U.S. and Europe., Harmonization would be more readily achieved
utilizing the 76 -77 GHz band proposed in Europe and hy the FCC. and requested by the AAMA.
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In summary, AAMA recommends that the FCC

I. Issue a final rule for the utilization of the 76 -77 GHz band as soon as
possible,

2. Pursue worldwide harmonization of all of the radar bands requested by
AAMA. and

3. Issue a final rule for the remaining vehicular radar bands on a timely
basis.

Please contact Ron Wasko of my staff at 313/871-6335 if you require additional
information concerning any aspect of the AAMA comments.

Sincerely,

Vann H. Wilber, Director
Vehicle Safety and International Dept.
Engineering Affairs Division

Enclosures (2)
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Enclosure I

Redhill
4 October 1994

PHILIPS RESEARCH LABORATORIES

European Automotive Radar Specifications Group Meeting

Venue:
Date:

Marconi Radar and Control Systems, Frimley. UK
20 September 1994

Present
T. &adman
P. Blalceloclc
W. Chodyniecki
D. Cooper
C. Evans
J. Flacke
G. Gieduld
E. Hoare
A. Hoess
E. Lissel
P. Lowbridge
P.Ouvrard
H. Pfizcnmaier
P. Relph
B. Rickett
E. Sansom
R. Shearman

Mira
GEC-Plessey Semiconductors
Jaguar Cars ttd
University Of Birmingham
MRCS
Domier GmbH
Leica
University Of Birmingham
Siemens
Volkswagen
GEC-Plessey Semiconductors
Dassault Electronique
Bosch
Philips Research Laboratories
Roke Manor Research
MRCS
University Of Birmingham

1. Introduction to Marconi Radar and Control Systems

E. Sansom gave welcomed the attendees to the meeting and gave a brief introduction to the
activities at Marconi Radar and Control Systems.

2. Agreement Of Previous Minutes

Actina Chairman P. Lowbridge stressed that the triangular FM modulation scheme quoted
in the previous minutes was not restrictive and that it was the opinion of the ,roup that any
modulation scheme should be allowed. The proposed agenda for the meetin. was.,reed and
is reproduced in appendix 1.

ft •• y? ., TTIIlO



3. Review Of Meeting With ETSI RES-08

P Lowbridge gave an overview of the roie of ETSr and of the presentation made to ETSI
by himself and A. Stove requesting standards for automotive systems. In general the
presentation was well received and there were no objections from ETSI to a standard bein.
generated. A paper supportir.g the presentation was produced by A. Slove explaining the
issues involved.

4. TimescaleslActions Arising From Meeting With ETSI

The subsequent actions were proposed following the meeting witb ETS(:

1. A draft proposal for the automotive radar standard will be generated by the EARS
group. The proposal will be based upon a similar standard which exists at 24 GHz
and will follow the existing ETSI document format.

2. E. Tosato, the chairman of ETSI RES-08 will make a presentation to TC-RES in
support of the standard using the supporting paper by A. Stove.

3. The EARS group will select and propose (qualified) members to represent the groups
interests on the ETSI working party WP4 (Road Transport and Traffic Telematics).
[t was agreed that, if possible, more than one member of EARS should be included
in WP4.

The presentatlon of the draft specification will take place at ETSt between January 30 and
February 3 1995. Both the draft specification and the selection of representatives for WP4
need to be ready before that date.

5. Definition Of EARS' Link With RES..oS WP4

It is required that the representatives of the EARS group that are put forward for WP4 are
el(isting members of ETSI. It was explained that a low level of commitment would be
required from a representative (2.3 meetings over an extensive period of time). AU members
were therefore requested to ascertain their ETSt membership status and decide if they would
be prepared to become a representative on WP4 by the next meetinl.

ACTION: ALL

In the meantime P. Lowbridge would find out the identities of the cxistina members of WP4.
ACTION: PLL

6. Specification Issues

1. It was stressed thai the proposal for the radar standard should be a radio speciflC&Cion
and not a system specification and that interference between systems would need to
be addressed at a systems level.



- .:. :::::-- .....

2. P. Lowbri<fge presented an overview of the draft specification which included some
basic systems parameters. The parameters are reproduced in Appendix 2. It was
stressed that the ITSI standard would be for type approval only. Automotive
manufacturers and suppliers would still be free to generate their own specifications
to suit their requirements.

3. The issue of the peak power level was raised and it was suggested that this was
restrictive for pulse systems. It was explained that the current specification is based
upon receiver damage levels and safety regulations. J. Flacke will find out about
specifications of the DASA IMPATI system and its compliance with the draft
specification s.

ACTION: JF

4. The subject of the co-e~istence of modulation schemes and, in particular, c~xistence
with spread spectrum techniques was discussed. It was the general opinion that
spread spectrum systems could not be prOhibited, but that their use could have an
adverse effect on othel systems that used the same frequency band. A study to
quantify the effect of inter-system interference was sUliested as well as the idea of
subdividing the proposed frequency allocation into sections to separate spread
spectrum systems from others using more conventional modulation.

No firm agreement with regard to the specification was reached. P. Lowbridge agreed to
distribute a copy of the draft specifications to all members and observers for written
comment. The results would then be collated and summarised for the next meetinc.

ACTION: PLL '" ALL

7. Any Other Business

None.

8. Next Meeting

The date for the next meeting was provisionally set for Tuesday 22 November at GEC­
Plessey Semiconductors in Lincoln, UK.

PM Relph
Philips Research Laboratories



APPENDIX 1 Agenda

European Automotive Radar Standards Group

Meeting 20th September 1994
at

Marconi Radar and Control Systems, Frimley

Proposed Agenda

lOASAM

11.OOAM

11.30AM

11.3SAM

12.00PM

12.30PM

1.30PM

2.00PM

3.00PM

Arrive- Coffee

Welcome and Introduction to Marconi Radar

Agreement Of Previous Minutes

Review Of Meeting With ETsr RES-08

TimescaleslActions Arising From Meeting With ETSI

LUNCH

Defmition of EARS' Lmk With RES-08 WP4

Speciftcation Issues

A.C.B.

~EXT MEETING

3.30PM Close

Acting Chairman: Paul Lowbridge - GEe Plesscy Semiconductors

....... ·YT • .,. TTIRn



APPENDIX 2 Draft Specifications

1. Test Conditions

Normal +20 - +25 °C
Extreme -{o· +SSoC
Power Supply

2. Transmitter Output Frequency

Frx == 76 - 77 GHz

3. Transmitter Output Power

P
TX

= +15 dBm peaJc/CW ~,i..- ~ 1'-( /\.,'

EIRP == +50 dBm pealcICW

4. Transmitter Spurious EmissioM Levels

42 MHz . 862 MHz
862 MHz - 10 GHz
10 GHz - 100 GHz

s. Modulation Scheme

No scheme suggested.

-54 dBm for any single spurious
-36 dBm for any single spurious
-30 dBm in any 1 MHz band
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Bundesamt fur Post und
Telekommunikation

BAPT 211 ZV 3/2099

Vorlluflge Zulassungsvorschrlft fur Funkanlagen des
nichtnavlgatorischen Ortungsfunkdlenstes in der
Verwendung als Bewegungsmelder klelner Leistung

- .-
- ~-" JII

Ausgabe:JunJ1"2

2. Entwurf

· ,.\

',..-J
M.rausgtgeben vern Bundesministerium fUr Post und Ttfetcommunilcadon,jc

5300 Bonn 1

Seatbellt '<ItCIft lundeeanu fOr Poe und T"ekommunikation
asoo Malnz 1

OIeM ZuJasaungIvotsc umfdl , 5 Sed."
Oazu Jcotnmen - Anlagen mit Insgetamt • Seiten

01... ZulalSUng$Vorschrtft lit urNberrechtl!ch gese/'lUtzt.
Abdruck und V.Melflltig~-Iucn luszugsweise . nyr mit vor~gtf EinwiUigung d.. BAPT



Fditioo: June 1992

5ec:ald Draft

Published by the Federal Ministry for Mail am. Tel.eo .....micaticra
5300 Bonn, 1, Germany

Fdite:i by the Fed8ral :a.xr-u for Mail am TelCC .....micaticra
6500 Mainz 1, Ger:many

'!his Lioensirq R8gulatioo ~i.ses 15 pI!I9Il8, plus attac1'm&1ts.

'!he LiCBWirq RBgulaticra is l1J'1der ~ight protectia'l. Cqljirq, even
in exempts, is a'lly penn:i.tted with prior ca.111t frail the 1W'l'.
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BM'l' 211 ZV 3/2099

~ LIC!H>DC RlDJIATICII Ft.R RADIO :INS'mUATICIE OF 'DIE tDf­
~VIGM'IQPJ. IDCATIH; RADIO smvICE am> AS IDl'ICIf 'DWBU.TJ.B) OF 9IUL
001'1U1'

Edition: JUne 1992

seoc:n1 Draft

PUblished by the Federal M.i.nistzy for Mail and Teleo "'.imication
5300 Bonn, 1, Germany

Edited by the Federal aJreau for Mail and Teleo ii'.,mication
6500 Mainz 1, Germany

'Ibis Licensin:;J Regulation CCl'l'prises 15 pages, plus attad1ments.

'!he Licensirg RegulatiCl'l is un:Jer oopyright prot.ecti.a\. CqJyirg, even
in excerpts, is only permitted with prior c::awent fran the BAPl'.
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TARTE OF cx:mnrIS

1. General bacJsgrc:!!Jr¥i

1.1 Definitim
1.2 Ran:Je of validity
1.3 Refererx:e documents

2. Techni.cal prereaui,sites

2.1 General

2.1. 1 Freql&1Cy ran:res
2. 1.2 Types of transmission

2 •2 Test con::titions

2 •2 .1 Testin:; volt:agre source
2.2.2 Staniard test conditions

2.2.2.1 Tlllparature am air humidity
2.2.2.2 Voltage source

2 •2 • 3 Extreme test cx:n1i.tions

2.2.3.1 Temperature
2.2.3.2 Voltage fluctuations

2.2.4 cmductin:; the test un:Jer extreme test conditions
2.2.5 Test signal
2.2.6 Measurement connections

2 • 3 Measurement arraB;JE!IDel1t

2.3.1 Measurin:; stations

2.3.1.1~ ran;in:; betw88n 9 )(Hz am 30 Mf.z
2.3.1. 2 MlManeuent:s ran;in:; between 30 !lIZ am 1 GHz
2.3.1.3 MMsurements above 1 GHz

2 • 3 •2 Test an1:eru'la

2.4 Measurin3' inacx:uracies
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3. Transmitter

3.1 Frequency deViation

3.1.1 Definition
3•1. 2 Measuri.n;J procedure
3.1.3 Limit value

3.2 Equi.valent isotope radiation perfonnan:::e

3.2.1 Definition
3 •2 •2 MeaslJri.n;J procedure
3.2.3 Limit values

3 • 3 seized 1::lam with

3.3.1 Definition
3.3.2 Measuri.n;J proce1ure
3.3.3 Limit values

3.4 Extenied emissions

3.4.1 Definition
3. 4. 2 Measuri.n;J procedure
3.4.3 Limit values

3. 5 o.rt~f-bani emission

3.5.1 Definition
3.5.2 Measurirq procedure
3.5.3 Limit value

4 •1 Definitioo
4 •2 Measurirq pt'OOWt1re
4.3 Limit values

5.1 Radio intertenn::e voltage in the freqlJeI'k:y ran:;Je
10 kHz ••• 30 ltiz

5.1.1 Definition
5. 1. 2 MeasuriJ"g ptOC'8dllre and measuri.n;J instruments
5.1.3 Limit value course

3



5.2 Magnetic interference field strerr:Jth

5.2.1 Definition
5. 2 •2 Measuri.rr:J prooedu:re
5.2.3 Limit values

*******************
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1. GIIDAL lWXKQI)

1.1 Definitial

MXiat transDitters of ..]1 grt:wt are statiamy or pile

radio i.nst:allatialS of ncn-navigatiooal. lCX2ltinq radio service whid1

have the pn:pose of record.in;J distances / i.ntervals to oojects, maki..rx.;

speed measu.nments, traffic CCIlUlts, seIVe areal. prat:ectiat. etc. D:J8Y

generally operated al the basis of the Dcqj)ler effect or similar

procedures•

1.2 RarJa8 of Validity

'!his lioensin;J regulatiat outlines the miJUJDJm~ for

ratio i.nst:allatialS of the ra'l-navigatia1al. locatin;J radio service used

as It'Otion transmitters. As proof for eatpliarq with this regulation,

an atl2rcvaJ, as per the "ordinance CT15ZulVl regardilp the liclnsirxJ cd

tel§WlIlIJIlic:atial dlv1cM" is JMW. 'It1e tertvrt9'] t"t' nee1ed for

that can be tXIJ'b::+:'" by the ll'!!1en'1 "JIMY of 'Dele! ""micatial

Licenses. For the acknow1.;;';.- &t of sudl t"t' by ot:h&r mztJM refer

to # 15 Tl(ZyJ,V. APplicatial for lioensW pm be «''''''sed to BZR,

Talstrasse 34-42, P.O. Box 3050. 6600 fijunj?ruecJtsn, GemaI]y.

'It1e license does net caver electric devices (eg, data processing'

equipusnt, c::hargers, etc) which are net part of the radio installatial.

To these devices ~ly the anti-janminq regulat1aw of the VIE stardard

DIN VIE 0875 ani DIN VIE 0871, limit value class B, ani the general

requirements of the law on the qJeration of high-fl:'eq\Jen=y devices in

5



the editia'l valid at the time of the lioense. To a prnt=e;t:iaJ of

people t:hmxIb the di mgt; ani Wi t!i!d; inpct of the l1Ictric. 1QR'l8tic

ani elerzt;rgpngrwt;ic fields apply the limit YW' of the DIN VIE 0848.

Part 2 ldratt oct. 1991).

'lb8 t.-t ci;)jective is net the electric an:1 mec:bani.c safety of the

radio devioes. R8spa'lsible for the D8Chani.cal an:1 electric safety are

the pertinent regu!atialS, e;, the law of ted'U"lical work tools (device

safety le;islation) of June 24, 1968.

CcrIstruction ani ~tion of the radio installatia'lS described

in 1.1 are subject to~, zoefer ~ 41 1 an:1 2 of the law of tele­

cxmmmicatiat syst8I8. Based on the general requ..inDents p.lbli.shed in

the official bulletin of the Federal Ministty for Mall an:1 Tele­

CXIIIIIJni.cation, the radio installatioos can be erected and ~ted in

the respectively valid versialS. Mcticm transmitters of small

performarres carry the additiatal marki..rq nEB" '!his lioensirg ngulation

replOT 1:bI Fl'Z 17 m 2999. ei'rei May 1989.

Irquiri_ regardi.n;J a clear tn:Jerst.an:lin of this regulatia'l have

to be addressed to:

2=4 W=65OO .'m;. gmnny.

1.3 BIt.WA P7!J'W1t'

'!his lioensinl regulatia'l zoefers to pz asently valid reo ''''erxla-
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tions, guidelines and regulations. Followirg is a list of the nest

iltp::>rtant documents:

(1] ERe Report 3 of the CEPI', ed. Feb. 1991.

[2] DIN VIE 0876, Part 1

[3] DIN VIE 0877

2 .1 Ge11IrJ1

2. 1.1 F'reQ\Rl;y Rarpes

a) 2400 •.. 2500 MHZ 1

b) 24.00

c) 61.00

d) 76.00

FoobKJtes:

24.24 ~ 1

61.50 ~ 1

77.00 ~ 2

1\ '!he frequEn::y is an ISU~ rarqe tmic:h is also used by
ather radio setVices am high frequency devices.

2\ Per:mi.tted ally for di.st:aooe wamirq labels (anti-oollisim radar
devices) .

2 •1. 2 Types of 'l'r?!JWJipial

2.2 '1'Mt CCDtitigw

2.2.1 TMtin:l v'2U7m scmce
Dlrirg t:estinq, the radio installatim JrUSt be SUAllied by a

7



testin;J voltage source capaele ot keepin;J the limit values indicated in

points 2.2.4 and 2.2.5.

'!be internal resi.starre of the testi.nq voltage source 1D.1St be so

small that, with regard to a distortiat of the test results, it is

negligible.

IlJrin;J testin;J the radio installatia1, the voltage of the

testin;J voltage scurce nust be kept within a tolerance of -+-/- 3%

related to the relative voltage level at the beqinni.n::J of ead1

measurement .

2.2.2 51-m Yn'" CCUUtiaw

2.2.2.1 Ttlprature ani Air "'Didity

'Ihe st:arnard tetp!rature ani air hnmidity durin) the test DIJSt

lie in the ran;Je:

~ture:

Air humidity:

-+- lSoC to 3SoC

20% to 75%

2.2.2.2 Voltaal source
'Ib the ted1nical test of the I"l!Idio installatia1 applies as

stan::mrd q:eratia1al SlJR)ly voltage:

a) with lead ao::tmll1 ator 1.1 tiDIs the raninal voltage

b) with ather acxuDL1latorjbattety ~, the voltage of a new

kind of acClD!lllatorjbattery of the type indicat8d by the JIIU"Ilfacturer of

the device, ocx:urrin) urr:i8r qmoatiaBl 10Bd

8



c) with li.ne-pc:1w'er the ran:inal voltage indicated by the

manufacturer. 'the frequercy of the alternate voltage 1lIJSt nat exceed a

tolerance of +/- 2\ fran the given ran:inal frequerx:y.

2.2.3 Mrwe Test CgJlltia1s

2.2.3.1 1Jmperature

Tests of the radio installatioo u:rCer extnIDe t41J1'8t'atures llIJS't

be c:xn1Jcted as indicated in point 2. '!he bmperature limits are set

at -100c an:i +55oC.

2.2.3.2 Voltage Flllet!1a tiaw

Tests of the radio installatioo lll"der extr8De line fluctuatiaw

are c:xn1Jcted by applyiJ'q alternate voltage with a deviatioo of +/- 1M

fran the required line-power voltage.

When the ratio installatioo is to be battery-pc:lW8I'8d, the

nc:minal voltage nust be 1.3 an::l 0.9 ti.:mes the value of the required

battezy naninal voltaqe (12 V; 24 V) duriJ'q testing of the radio

installatioo un:ier exb:.. ocn:iiticns.

2.2.4 O'D"rtim ttw TMt umer MI·· TMt Quiitiaw

D.1ring twrprrature stabUizatiCl'l in ttw test c::hm'bar, the radio

installatioo DUSt be turned off. Before cxxD.1ctin; the test at

:iIx:reu8:l tlmperature, the tf!llP!rat1Jre inside the test c:tvnrI;)er, where

the installatiCl'l is located, lIIJSt be in balarx:e. '!he radio installatia1

nust then be switcbed off for half an hour an:i transmit at full force.

9



After that, the radio installatim nust stay within the toleran::le ran;Je

of its parameters.

For the test at extremely low tellp!ratures, the radio device

l1'IJSt be inside the test test charIi::ler within balanced tellp!rature. '!hen

it is switd1ed for a1e minute to "stan:i-by. II

2.2.5 TIlt Signol

D-'n:l3: A special signal that has been aql:.:l up:I'\ by the

manufacturer ani the test authority. All the details of the test

signals ll'IJSt be noted down in the test report.

2.2.6 MMRlIWWat CorgwctialS

For the type ~, suitable CDuw:tiaw (outlets?) D&JSt be

provided by the marufacturer and licence ClA>licant a'l the device to be

tested. 'lhis is to be done after oc.nIU1tatia'l with the t"t authority.

2 •3 Meefl1X__1t ArrmIW!81lts

2.3.1 MMp,ging statiqlS

2.3.1.1. MeaN.neW Rarpim BIt\W1 9 ltfz and 30 ltfz

A suitable ..suring' statia'l is set up in [5].

2.3.1.2 MMRlIWi. rt:s Rargilp BIbMn 30 IIfz and 1 <ifZ

'!be floor of the ..suriJ'g statia'l DIJSt be a -aulic plane (eq.

a wire -.h) at least 5 m wide and 15 m laq. '!be tested device is

placed a'l aw side of the surface at a c:li.st:.arD! of 2.5 m trcIIl the edges

a'l a table tllmi.rq at a height of 1. 5 m by 360 d&;p:' I I. in a harizootal

plane.
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For the part of the radio device which in nol:1Dill operatioo is

held in the han1 or al the body, the [test] device CXX1Sists of a

plastic tube filled with salt water (9 9 NaCl/liter). '!his tube has a

len;th of 1.5 m ani a clear width of 10 +/- 0.5 an. Its upper en:! is

closed off by a metal plate of 15 m diameter which 00 its lower side,

is wet.ted by saltwater. 'n\e tested device is placed a'l the metal place

with itsl~ surface.

When the device is to be IlDJI'lted in a vehicle, the test device

consists of a non-con::iuctive material.

'!he test antenna is plaoed al the metallic surface at a 10 m

di.stance fran the tested device.

2.3.1.3 _""we Its abgy9 1 CiiZ

'!he measurin;;J statiat DIJSt be at a sufficiently plane surface.

In the center of this surface, the tested device is placed on a non­

con::luctive table tumi.n;J in the horizart:al at a height of 1.5 m by 360

deg:t eas. '1be JDMSlJrin} statiat DJSt be large encugh for the test

antenna to be placed at a di.stance fran the tested device detetmi.ned by

the~ diameter of the test antenna, the~ to be JDMSIJred

am the hicjh-~out:p.Jt to be JDMsured. '!he selected di.stance has

to be noted in the test report.

2. J • 2 Test Antenna

'n\e test antenna measured the radiatiat prcp!rties of the tested

device as wll as the radiatioo field of a C"X'JI'P'I'8tive antenna required
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for calibratia1 pnpcses. !he test antenna is DDJnt:e:i at a SUR'Ort

whidt pennits its use either in horiza1tal or in vertical polarizatia1.

'!he electric center of the antenna nust be adjustable at a height of 1

m to max. 4 m above groun::l. Hereby nust be cbIerved that the clistanoe

between the 1~ dipole errl and the floor os no less than 30 em. It

is preferable to use test antennas with a clear dir8ctia12l1 effect.

In the axis of the measurement, the t.-t antenna shcW.d oot

exten:i 20' of the measuri.n;J distance.

Notes regantirg the Use of the Test Antmla

When usirq the test antenna, the follcwinq is to be obsezved:

a) For measurements of the electric field st:reJgth in the

frequency ran;J8 above 1 Q{z, the am:.ma shcW.d be calibrated on an

i.sot:q)e sender antenna.

b) For mBUl1nIIIII!I1t of the electric field st:r8n;th in the

frequency raB]e 25 MHz to 1000 MKz the test antenna shcW.d be a

lantlda/2-dipole, adjusted to the test~ is a short.-wd antenna

related to a lantda/2-dipole, if possible with clear directia12l1 effect

and with a respective adjusbMnt ~line at the foot of the antenna.

c) In the~ range 25 to 300 !liz, the height of the electric

center of the test antenna is fixed at 1.5 m. With the use of the

lantlda/2-dipoles, however, the 30 em clearaJ'¥)8 frail the grounj 1IIlSt be

cXlserved. '!he result1rq greater heights 1IIJSt be noted down in the test

report.
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2.3.3 l)'Jrprative Antenna

'!he <XIlp!lI'C!tive antenna for the~ ran;e above 1 (;iz

should be calibrated a1 an i.sotq)e antenna.

'!he c:x:apsrative antenna for the frequency ran':l8 25 to 1000 MHz

JlIJSt be a lantlda/2-dipole, adjuste::\ to the respective frequency, or a

shortened antenna calibrated to a lautx'a/2-dipole.

'!he electric center of this antenna JIIJSt be in c:M31eewent with

the refereroa point of the tested device. 'nle reference point of the

tested device is the antenna. '!he distance bebIeen the lower dipole

em am the floor lIIJSt be no less than 30 em.

2.4 Mee'Wi'P Inacxuracies

'!he error limit of the used JDMsurin;J i.ns1:.rua8nts am measurement

arrarqements have no iIrpact a1 the limit values.

High frequency 1 x 10-7

High frequency aItp.1t 0.75 dB

Interferin;J emissioo 6dB

Alternate CUllent 3%

Direct current 3%

'1'qlerature 1 degI_
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3.

3 .1 f":'gwy;y Dlyiatial
3.1.1 Definition

'!he frequency deviatioo is the differer¥::e between the established

catTier frequency ard its naninal value.

3.1.2 Me'pJrim Prcoe'ure

'!he carrier trequency DIJSt be mea'P..lnld without D:ldulatioo 3).

'lhe tests DIJSt be ca'lducted urder oormal ccn:litiCl'1S (see 2. 2 .2) ard

extreme oc:nlltions (see 2.2.3 am 2.2.4) am at min. am max. radio

3) It nllCMSary, the DDhlatioo or arm=mt of the carrier
frequency is to be provid8d by the 1IIIU'I.1tacturer thraJ;Jh the
intrcxluctioo of the test signal S-M3.

3.1. 3 Ljm; t Value

'!he frequency deviatioo DIJSt be sucb that the ElDissioo odes not

exceed the frequency rarqe described in point 2.1.1.

3.2.1 Definition

'lhe eq..ti.valent: i.sot:.cp radiatioo pertonenoe is the product of a

performance i.nt:t:c::dXBi to an antenna ard the gain of this ant8'1na in a

given directioo, related to an isotope antenna. It ia measured with an

lJI"Ilt¥Xlulated transm:itter 4) •
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4) '!he equivalent isotope radiation perfcn1llllnC8 of p.1lse mcdulated
transmitters is the peak perfcmnance (PEP). If the p.1lse
DIXIulatiat canJ'¥'t be t:urrai off, tba peak performance is
calculated fran the medilD1l radiatiat perfonnance of the med.i.lD1l
high frequerx:y aItp1t.

3.2.2 MMeurinJ Process

At the measurin; statiat, which has to be in OCIIpliarK:le with the

cx:ntitia'lS described in 2.3.1.3, the traJwmittar to be tested is placed

in the center of the t.-t starn so that the pexmanently installed or

attac.hed antenna is in vertical positiat. Arrj secx:I'duy facilities,

incltdin;J cable connectia'lS, have to be~ in vertical positiat.

'!he device to be tested l1IJSt be cperated U1'1nXXilllated. '!he

measurement receiver l1IJSt be adjusted to the cperatiooal frequency of

the tested transmitter. '!he antenna of the tested device or the tested

device itself ani the test antenna l1IJSt be set in such a way that the

max. high frequen=y voltage of the received signal is i.n:iicated.

'then the tested device 1IIJSt be replaced by a carparative

antenna, such as described in sectiat 2.33. '!he high frequency of the

connected meas.nement transmitter is set so that the measurE!lDB1'1t

receiver i.n:ticates the same level as before. '!he radiatiat performance

is tlw1 oon-espc:niirq to the perfonnance at the l"X'IJ'pimltive antenna,

whereby the con:ectiat factor ani gain of the latter nust be taken into

a<XXU1t.
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